TRANSMISSION SIGNAL PRODUCING APPARATUS 



TECHNICAL FIELD 
The present invention relates to a transmission signal 
5 producing apparatus for producing a transmission signal to be 
transmitted over a network, and in particular to an apparatus for 
producing a signal subjected to amplitude shift modulation. 

BACKGROUND ART 

10 A computer network, such as an office LAN (Local Area Network) , 

for example, has become common. In particular, a network for 
connecting any devices other than a computer and its peripheral 
devices has currently been developed. 

For example, as one standard (specification) of a 

15 vehicle-mounted network, a MOST (Media Oriented Systems Transport) 
system is available. In the MOST system, one ring-like network is 
established to which various devices including a car navigation 
system, a CD (a Compact Disc) player, a DVD (a Digital Versatile 
Disk) player, a speaker, a display, a telephone device, and so forth 

20 are connected. Then, digital data output from the CD player, for 
example, is utilized while being sent to the speaker via the network 
and converted into sound by the speaker before being output. 

In the above-described situation, digital data can be 
transmitted among devices by means of any signals according to a 

25 variety of standards. For example, as a transmission method for 
transmitting a digital signal, there is available a broadband method, 
besides a baseband method for transmitting a digital signal intact, 
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for transmitting an analogue signal which is obtained by modulating 
a carrier wave using a digital signal. 

As one example of a modulation method for modulating a carrier 
wave, an Amplitude Shift Keying (ASK) method is known. 

Fig. 3 shows a conventional ASK modulation circuit for 
producing a transmission signal subjected to ASK modulation, which 
is disclosed in non-patent document 1 described below. This 
circuit has an adder 2 for adding a carrier wave xi and an input 
signal X2 and a nonlinear element 4 having conversion 
characteristics y=f (x)k, for converting an output x from the adder 
2. An output from the nonlinear element 4 is output through the 
filter 6. 

The characteristics y of the non-linear element 4 can be 
expanded into power series as shown below. 

y=ao+ai • x+a2 * x^+as • x'^+... 
an=(n!)-^( df/dx) I x=o 

wherein x=Xi+X2. 

When xi=vi* coscot , X2=v(t) is held, 

y= [ao+2a2V (t ) ] coscot 

+ [ao+0 . 5a2Vi^+aiV (t ) +a2V^ (t ) +...] 
+0 . 5a2Vi^cos2cot+... 

is obtained. 

Here, the first term on the right side of the expression 



represents an ASK modulated signal component, and the second and 
thereafter terms on the right side cause addition of a modulation 
distortion component. The filter 6 is a band filter for reducing 
the modulation distortion component. 
5 Non-Patent Document 1 

^^Electronic Information Communication Handbook" 
edited by The Institute of Electronics, Information and 
Communication Engineers, published by Ohmsha, the first version, 
the first fascicle, page 253 
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DISCLOSURE OF THE INVENTION 
Problems to be Solved by the Invention 

As described above, the conventional circuit has a filter 6 
for the purpose of removing the distortion caused in conversion 
15 carried out by the non-linear element 4. However, the filter 6 is 
not capable of thoroughly removing the distortion, and therefore 
a problem is caused such that residual distortion may cause a noise 
component . 

The present invention has been conceived in order to solve 
20 this problem, and aims to provide a transmission signal producing 
apparatus for producing an ASK modulated signal with a noise 
component reduced . 



Means for Solving the Problem 
25 According to the present invention, there is provided a 

transmission signal producing apparatus comprising a first signal 
generation circuit for outputting a first signal having a first 
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amplitude according to a bit value "0" of the digital data and 
cyclically changing at a frequency in synchronism with a bit rate 
of the digital data, a second signal generation circuit for 
outputting a second signal having a second amplitude according to 
5 a bit value "1" of the digital data and cyclically changing at a 
frequency in synchronism with the bit rate of the digital data, 
and an output circuit for producing the transmission signal based 
on the first signal and the second signal, wherein the output circuit 
includes a selection circuit for selectively outputting either the 

10 first signal or the second signal according to the bit value of 
the digital data. 

According to another aspect of the present invention, there 
is provided a transmission signal producing apparatus, wherein the 
first signal generation circuit successively outputs the first 

15 signals, the second signal generation circuit successively outputs 
the second signals, and the selection circuit is a switch circuit 
for selectively connecting and disconnecting output ends of the 
first signal generation circuit and the second signal generation 
circuit . 

20 According to a preferred aspect of the present invention, the 

first signal generation circuit and the second signal generation 
circuit may generate sinusoidal waveforms which are in synchronism 
with each other, and the output circuit may output an output signal 
from the selection circuit as the transmission signal. 

25 According to another preferred aspect of the present 

invention, the first signal generation circuit and the second signal 
generation circuit may be clock generation circuits which generate 



rectangular waveform signals which are in synchronism with each 
other, and the output circuit may have a low pass filter into which 
an output signal of the selection circuit is input, and output an 
output signal from the low pass filter as the transmission signal. 
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EFFECT OF THE INVENTION 
According to the present invention, when two signal 
generation circuits for generating signals having different 
amplitudes from each other are provided, and output signals from 

10 these circuits are connected to each other while selecting either 
one of these output signals according to the bit value of the digital 
data, a transmission signal subjected to amplitude shift modulation 
is produced. With the above, a noise component due to the processing 
for attaining transmission signals having different amplitudes can 

15 be suppressed- 



BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a block diagram showing a schematic structure of 
a transmission signal producing apparatus according to the present 
20 invention; 

Fig. 2 is a timing chart for signals relative to the respective 
sections of this apparatus; and 

Fig. 3 is a structural diagram showing the principle employed 
by a conventional ASK modulation circuit. 

25 

BEST MODE FOR CARRYING OUT THE INVENTION 
In the following, an embodiment of the present invention 
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(hereinafter referred to as an embodiment) will be described based 
on the accompanied drawings. 

Fig. 1 is a block diagram showing a schematic structure of 
a transmission signal producing apparatus according to the present 
5 invention. This apparatus is constructed comprising a clock 
generation circuit 10, amplifiers 12, 14, switch circuits 16, 18, 
a switching control circuit 20, and a low pass filter (LPF) 22. 
This apparatus receives serial digital transmission data D, 
produces an amplitude shift modulated signal having an amplitude 

10 which shifts according to the variation over time of the bit value 
of the data D, and outputs the produced amplitude shift modulated 
signal as a transmission signal S to a network. 

The clock generation circuit 10 generates a clock CL having 
a frequency which is in synchronism with the bit rate of the 

15 transmission data D. That is, supposing that the bit rate of the 
transmission data D is defined as r (unit bps), the frequency of 
a clock CL is defined as nr [Hz] (n being a natural number) . Here, 
it is assumed that n=l. 

The amplifiers 12, 14, each having received a clock CL having 

20 a rectangular waveform, shift the amplitudes of the clocks CL. 
Specifically, the amplifiers 12, 14 produce rectangular waves CLl, 
CL2, respectively, each swinging upwards and downwards relative 
to the voltage 0 defined as the middle. It is arranged such that 
the clocks CLl, CL2 output by the amplitudes 12, 14, respectively, 

25 have different amplitudes. 

The switching control circuit 20 receives transmission data 
D, and generates control signals for the switch circuits 16, 18 



based on the bit value of the data. Specifically^ the switching 
control circuit 20 latches a voltage signal input as data D, in 
synchronism with a clock CL, and generates a control signal based 
on the latched voltage. 
5 With this arrangement, control signals SW for controlling the 

ON/OFF states of the switch circuits 16, 18, respectively in 
synchronism with the clocks CLl, CL2, are produced- For example, 
a control signal SW may be a logical signal expressed by the voltage 
at the H/L level. 

10 The ON/OFF states of the switch circuits 16, 18 are switched 

according to a control signal SW output from the switching control 
circuit 20. For example, the switch circuits 16, 18 are constructed 
using MOS type field-effect transistors (MOSFETs) . Specifically, 
the channels (parts between the sources and drains) of the MOSFETs 

15 are connected between the amplifier 12, 14 and the LPF 22 to apply 
a voltage to the gate according to the control signal SW to thereby 
switch the ON state (conduction state) and the OFF state 
(non-conductive state) of the channel. 

For example, when a control signal SW remains at a H level, 

20 the switch circuit 16 remains in an OFF state and the switch circuit 
18 remains in an ON state. On the other hand, when a control signal 
SW remains at a L level, the switch circuit 16 remains in an ON 
state and the switch circuit 18 remains in an OFF state. 

The LPF 22 lets a component in a predetermined low frequency 

25 band defined according to the cut-off frequency thereof pass through. 
That is, the LPF 22 removes a high frequency component contained 
in the clocks CLl, CL2, to thereby reform these clocks so as to 



have a smooth sinusoidal waveform. 

Fig. 2 is a timing chart for the signals relative to the 
respective sections of this apparatus. Operation of this apparatus 
will be described with reference to this drawing. 
5 The clock generation circuit 10 successively produces clocks 

CL, and accordingly, the amplifiers 12, 14 successively produce 
clocks CLl, CL2, respectively. The signal waveforms (a) , (b) shown 
in Fig. 2 represent the waveforms of the clocks CLl, CL2, 
respectively. Specifically, the amplifier 12 outputs a clock CLl 

10 having the H (High) level at Va and the L(Low) level at -Va. On 
the other hand, the amplifier 14 produces a clock CL2 having the 
H level at and the L level at -vp. Here, the amplifiers 12, 14 
are constructed so as to hold Va<vp . 

As described above, the amplifiers 12, 14 successively output 

15 the clocks CLl, CL2, respectively, which are in synchronism with 
each other and have different amplitudes from each other. 

The signal waveform (c) shown in Fig. 2 represents a control 
signal SW to be output when the switching control circuit 20 receives 
a bit sequence ^'010011010" as data D, for example. Specifically, 

20 the switching control circuit 20 outputs as a control signal SW 
a L level in the case of the bit value ''0" of the data D and a H 
level in the case of the bit value ^'1" of the data D. The control 
signal SW is in synchronism with the clocks CLl and CL2 . 

When the control signal SW remains at L level, only the switch 

25 circuit 18 of the two switch circuits remains in the ON state so 
that a clock CL2 proceeds to the LPF 22. On the other hand, when 
the control signal SW remains at a H level, only the switch circuit 



16 remains in the ON state so that a clock CL 1 proceeds to the 
LPF 22. 

As a result, a signal such as is shown by the signal waveform 
(d) in Fig. 2, which is obtained by sequentially connecting the 
5 clocks CLl and CL2 which are selected according to the bit pattern 
of the data D, is input to the LPF 22. 

This input signal is smoothed by the LPF 22, and as a result 
a transmission signal S, or an ASK modulated signal, having a signal 
waveform (e) shown in Fig. 2, is produced. That is, the transmission 
10 signal S is obtained by connecting in a smoothed manner the 
sinusoidal waveforms having different amplitudes. 

It should be noted that, in the above-described apparatus, 
rectangular waves CLl, CL2 having different amplitudes are 
connected to each other, and a resultant signal is smoothed by the 
15 LPF 22 to generate an ASK modulated signal. 

Alternatively, two circuits for generating sinusoidal 
signals may be provided for generating two types of sinusoidal 
waveforms in synchronism with each other and having different 
amplitudes from each other. With this arrangement, the LPF 22 can 
20 be eliminated. In this case, in place of the clock generation 
circuit 10, a sinusoidal signal source may be provided, and an output 
from the source may be amplified by the amplifiers 12, 14 using 
different gains. With this arrangement, two types of sinusoidal 
signals in synchronism with each other and having different 
25 amplitudes from each other can be obtained. 

As described above, when successively output signals are 
switched by means of the switch circuit, the junction between the 
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waveforms is smoothed, and noise generation is thereby suppressed - 
Also, although the above-described apparatus has a structure 
for selectively outputting successively generated waveforms having 
different amplitudes, the apparatus may have an alternative 
structure in which one circuit for outputting a waveform having 
a certain amplitude during one cycle when the bit value of the data 
D is "1" and another circuit for outputting a waveform having another 
amplitude during one cycle when the bit value of the data D is "0" 
are provided, and outputs from these circuits are connected to each 
other to form a transmission signal S. 



INDUSTRIAL APPLICABILITY 
By providing two signal generation circuits for generating 
signals having different amplitudes from each other, and connecting 
the output signals from these circuits to each other while selecting 
either one of these output signals according to the bit value of 
the digital data, a transmission signal producing apparatus capable 
of generating an ASK modulated signal with a noise component 
suppressed can be obtained. 
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